esp@cenet documerft view 



1/1 ^— V 



GLASS COMPOSITION, ITS PRODUCTION AND PRODUCTION OF GLASS FIBER 



Patent number: 
Publication date: 
Inventor: 

Applicant: 
Classification: 
- international: 



- european: 
Application number: 
Priority number(s): 



JP2000302477 
2000-10-31 

HOSHINO KOICHI; KANO KOJI; KANAMORI 
TERUHISA; SHIMiZU MAKOTO 

NIPPON TELEGRAPH & TELEPHONE 

C03C4/00; C03B37/02; C03B37/10; C03C3/062; 
C03C3/074; C03C3/078; C03C3/085; C03C3/087; 
C03C3/097; C03C3/105; C03C3/253; G02B6/00; 
H01S3/17 

C03C4/00N: C03C13/04D2; C03C13/04F; C03C14/00D 
JP19990106160 19990414 
JP19990106160 19990414 



Report a data error here 



Abstract of JP2000302477 

PROBLEM TO BE SOLVED: To obtain a glass 
composition having exhibiting laser-oscillation 
or optical annplification activities in an 
extremely wide wave length range, and having 
wide luminous characteristics having the 
center water length in 1.2-1.6 &mu m zone 
Important for an optical communication wave 
length range and usable for a laser or optical 
amplification, and ferromagnetic 
characteristics capable of being applied to a ^ 
powder permanent magnet, and further to ^ 
provide a method for producing the glass ^ 
composition. SOLUTION: A fine crystal m 
containing luminous species N2+ ion and a ^ 
fine particle of ferromagnetic metal Ni in a ^ 
glass is formed by using a glass composition |^ 
consisting essentially of at least one kind of 
Si02 or Ge02, at least one kind selected from 
AI203 and Ga203, at least one kind selected 
from ZnO, Ti02 and Nb205, an alkali metal 
oxide and an alkaline earth metal oxide, and 
controlling the conditions for glass synthesis 
and reheating treatment 
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[11*311] S i O^XtiGeOiiri^^tL. 

N i ^ :i-yt:'t^-rhmmm^Bt^RN i mn^Fn^S!^ 

[|»*«3] l?ie;<f7;^«fig%l<0;<f7^«fi£«iS i O2 
XliG e 02tf>:!'-^r< i: 1 1 a<7)±^4J-<oflfe{c A 1 

2O3, GaiOst^hMtR^tlh imXii2miiZ^ ZnO 

fc, TiOi. Nh20sf}^^mm^ti6 imxii2m. 

b. LiaO. K2O, NajO, R bjOtJi^/C SjO 
or;U:<f'JifeJSl?-fb!ttl±5j:t<BeO. MgO. CaO. 

s r o . B a ooyTtvij ±n.^mmc^t)-hwm.^f\. 
h 1 mxi-^-smmfb ux-^tf^ i: ^^stt-rsw* 

111 *fc«i2fB»<7);y7X«^!Bj. 

T'flirtBS i OjXJiG e 02(7)ij.-^< b h 1 SA^'B 6-7 
O^JU%. BijISA l2O3X{iGa2O3<0Sf*^^>Mtfix;t 
ij'^^:<i:t,iax<i2S*i4~3 0^:;U%, m^ZnO 
*^1 0 — 30^:/U%, HuiST i O^RX/t^hiO^cod^-y^ 
<i:t> l«Srl~l 5t;P%. K2O. NajOtOiaX 
(S2aS:l~l 0^;!^%. MgO. CaOOiaX{i2 

Li2O*<0 — 10%, NajOA^O— 10%, K^Oi}^ 
0—10%. RbiOA^'O— 1 0%, CsjO^^O— 10 
%T'*>'3. *»0-eo^th (L i20 + Na2 0 + K20 + 

R b2 0+ c s 2 o ) co^w**^' 1-10 %-eab-s.if 

61 frier;!';* U±«^JSgHt!B!i{i^:/u%«^ 
-C\ BeOtK 0 — 2 5%, MgO*>'0 — 2 5%, Ca 
OA^O — 2 5%, SrO*>0 — 2 5%, BaO^^O — 2 
5%T'*>0, A^O-etfO-^H- ( BeO + MgO + CaO + 
S rO + BaO) <7)^Wfi*< 1 -2 5%rfc-5ii*3S3 
i/ili4ie«(7)'?);<f7Xffl«??!I. 
[i**«7 ] mieN i ^r^Ji, ifeJRN i ^V^(iN i -ft 

■^cojgffi-caaip^ix. mmammmmx' i o p p m 

'^7wt%cr)mmT^^$tthZb?:nWlbi-?>nim 
7fei8<O^JSN i ^V^»iN i ^k^S-iS^;yx3?gB^T 



fc;<?7XSrSia^T'#(^-rSXS^:a«iH-S^i:$:!^ 

xm<r>wm'^^<^mm^bLx. :k§s.^'^nm^. mm 
m^^'^mmn. x^mmm/f^ b jfvss^'^ b (7im.^/f 
:^nm^co\^-mi)^Th?>zb^nmb^hmcm8ic 

im^m 1 0 J m^m i 7i£®cov^-m*>o;<f 

ffl^l*)?:, :kSS,:^ :^^$mf^, mstm0:^^%. Xim 
Wm:^'^ b ^vStt^'x b <7)?g^;<f x#Hm4'C0V 
i7)K^-^:f<7)#iaM4'T';*'7X^^t--g.XSi:, Zti^ 
7 r /N'lcH^I ^SDX-r^X^i: , ft ^>ii;t: 7 r ^ >'N'5r 
MieB^*<^)??H§\4'-CSJllM«!rat-SXSfc , SJd 
jajftS L7t 7 T -f /N'SrSiS^T'^/tt-^.XS^fi^itri, 
Z b $-^i:-r&^«N i 2*>f ^ViSr-^^-rS;<f7X 

m^m 1 1 ] 1 ^^i>7mm(r>^^-m^^^'^:^ 

Xii^mmA^i^^j:h^<^ y-ybm.-^^hTMb , ME 

iivT^b'M yyb<nm.-^^m.^^X'^m^h:L 

m:9.LhZb^^b'^^fi^!Km&m.^^'^h:»^ 
[000 1] 

^mmzm'm^ix^xy-^tbh^^M^m^mtb. a 

Mlh-a!li>J;lA', fi£m*DXi3J;l/^?}**Aa5tc/Sffl$ix 
[0002] 

\.mh<mLm^ i^v:x^^z%^^t\^»>tzmt^:^v<rm 

m7tm<^Nd. Er. P rWS^$^^•CV^^. L*»U 

V ^4 f tm^^fSiiz&-^< f:iif>mmi&&m<m v ^ 3 
[0003] -:fj. :^^m<^-thm^m7cm<oN i 

-fsf^-Ji, mmMLiiiblX^h'J-/^:^^yxb<7)mS. 

[00041 ta!*, a^^Jg-f J: STfeSfl'ViOlE 
tl, Cn^T-tC, Cr3*, C r«M:tvS:YAG^7t{± 

YjS i Ojfcit/MgzS i o^^comMfatc K-ru. 
iS^9h<D^^(^mSmm mtlSS. p. Lu nk i n 
et al, Optical Spectrosco 
pic. 19(1968)323)-^, jS^-^i-U—f^ 
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<r>mmm (mtiifi . B. Angert. N. I. Bo 
rodin, et al. Journal of Qu 
antum Electron. 18 (1998)7 
3) , tfz, Ni^MitySrYzS iOgiSit^MgzS 

(G.Walker B . K am a I u d i n . T. 
J.Glynn. Journal of Lumine 
sence 6 0&6 1 ( 1 9 94 ) 1 2 3- 1 2 6 ) 

[ 0 0 0 5 ] m^m^^y<o^mmm^mm^ 

^cOjCfflti, ^HBB^^lCiSCr-^jfy^N i-fjj-y 
co^m (#IS¥0 7- 1 18080^, #S¥0 7- 
l 1 8 0 8 1#) i)^hi>i^<Ocr>^comimii^X'J'-^j:< . 

i&com$^m-( ^yiiz^-^xii. ^<<im^ 
[0006] -«tc3t*iiiifflvStt^ ^ymt Lxm^ 

[0007] Ji3^L/v:Cr'f3r>'^Ni'f5r>'fcJ:|,Y 
AGXtiYz S i Os&I/MgaS i 04^c7)*^B^Bt— T 

[ 0 0 0 8 ] ip*>. s^^js-^ ifvco^tafi^cojeffl 
;^tcRiLrt,. m/^^ixx\^hmmm\i\^inxi>^ 

i ^^^^vStt'f ^>t-ri> 7 T -f M-M7feti1SS^«^liB 

[0009] 2|s:|£H3T-J).&N i >f K-r;y5X{±, 
*X h ^y^^ffljKOiefii^^tC J: § ^ VOfflSf^ ffl k 

i^—fhi>\'^ii^mm^^is^^&h<ox'$>>j. ift^m 
10 0 10] ttz^ :^jff7:^m&mi. v%-mt>7T'f 



[0011] C<7)iS*, **'7XfflBg1S!l{4, 
[0012] -:)5r, *l^HB*«*fii-rsJK5!{$S{cWtT 

C'OPSi; LT. ESD (E 1 o n g a t e d Sing 
I e D o m a i n ) i^SM-ftJira^- Lfz^llKm 

[00 13] i-t, #^aS«Jt«c4'tCFe2 03^lStt 
[0014] *^Bfl«. ±^LfcJ: dtcM=5:i.!K!)tt^1* 

^-t^^'y^im.mzm-t^ i^cox-hh. 

[00 15] 

(^mznhti^mi^Mmmcomit ■ mt^mizj: ofif 

fli^*t©5r?^fia-ri.*^'. N i^ityffi^. N i 

$its*^ N i ^*^mmmm^mi,z-i-h2m*'^^ 

^c03t^W!^<4^#<S^-&. S!«iefiiS!t*>4c7) 

^n-x'^$!,iz^-itt^. 

[00 1 6] jfe^L^N i^M^rvSrYjS i OjtJil/ 
IVIg2 S i 04^om^B^aCcH-TL, j&#?l-%3mttcO 
IX#^J (G. Wa 1 k e r B. Kamaludin, 
T. J. Glynn, Journal of Lumi 
nesence 6 0 & 6 1 ( 1 9 9 4 ) 1 2 3 - 1 2 
6) ti, Ma+fc:6iefil[|ijt<^N i^'Sr^W-^La^Tt^ 

[0017] ClfltcSt LT. Xf7;^^CfcV^T{4, T^^X 
S/c*^. feH^aftjttftlnia^reiefiLN iZ'Sr^^^-a- 
[0018] ^tc. mim.n'f^:^m^m'piz^^^-it 
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fctoTfiS^rl. 3/xm~l. 5 xtm^tc^S J: d=5r 
[0020] ±^L^^N i H-r7y7X<i, *I|B3(' J: 

[0021] *^BB<^ffmt^{c-eoffe<0BWt5 ioffr 

[00 22] 

i 0 , -g-^L7t:;y7Xit(c6ie{i)fijtc03%3KaN i 2* ^ 

[0023]$ i^iZ, Z<7)/f^xm^mii. S i OjX 
{4G e 02C7)iJ'^^< i: t 1 MOi^tM-OflillC. A 1 

ixlCZnOt, T i Ojfeil/^NbzOsOiaJiUitr 
/Pj^'J^mSr^t:??!! (L ijO. NazO, K2O, Rb 

jO. csjO) tTJi^/;v±m^mm-itm (Beo. m 

sO. CaO. SrO. BaO) J: OSitR^tl^^t l«m 

[0024] Jiid^:>j-cofflflS;<i. :^'^xm^m^i^^^ 

S^i: LT S i OzXIiG e O2<0i!'-^:< i: 1 1 a*<3 6~ 
70t;W%. AljOs. Ga2 03C7)P*^^>7&-<i,^{fit;t 
iJ'^^:< i: t ia*^'2— 3 0^yU%, ZnO*no— 3 0 
^/P%^ilf>cO^^J-cO-^tf-*< 5 0~9 0 ^/l'%-C'J> 0 , 
C/ltCTiOi. Nb2 05<?)ij'-=6:<i;t,l«^l-l 5 

K2O, NaiOm<r>TfU:f;^J^mm-ft^<^im 
Xt42«Sr 1~1 0^:;l^%. CaO. B aO^cOT^UX? 
y ±5Sl!fl:!}SjO 1 «XI4 2 a<o 1 ~ 2 5 ^/u%i&m& 
^tLX^^^hb^\,\ 
[00 2 5] $f>(c. 



y^mmm±i^?:w^t tx o~3 5^/i^%-&*lt t 

^f^^^tLX. Li2O*<0~10%. Na2O*<0 
~10%, K2O3{»^0— 1 0%, Rb2OAi0~10%. 
Cs2O**0~l 0%-eS>0. *»0-?-<^-&tKLi20+ 
NazO + KzO + RbzO + CsjO) i7>^***<l~l 

t^^^bLX, BeO*^0~2 5%, Mg 0*^0 — 2 
5%, CaO*J0~2 5%, S r O;!i«0~2 5%. Ba 
0*^0— 2 5%T'fcO, *»0-?-<7)-^fh (BeO + MgO 
+ CaO+SrO+BaO) c7)^*»*> 1 — 2 5 

[002 6] ^/t, ±3£cO;<f7Xffl«?^lcasaP$it-S.N 
i hmt LTJi^jRN i ^TtJiN i it-^<m 

x-mm^fi. ^(mMmsi i o p p tn~7 w t %i?5sh 

[ 0 0 2 7 ] ? <i>tC, *5^Bfl<7)6 Idia^jtOfBtSN i 

Xf5x^^-r&X^i:. 2. ^WL^1xtzA'vX^mi§Lt. 
X-mm-hlMt. 3. c:<^)^J^$ii/v:;ir7;^S:SSS^ 
*iOl?:HSvT-CHJDSfciiaa-r&XSi: , 4. SiP^iSaa 

[0028] :i<7)m^-}im<r>^y:^^mMmf^. axx/ 

[00 29] $<^tc, ^xm^^^t^m-rh^tfyxmi 
m<r>^ijmi± . ±M<oiTmx'n hixtziiv xmL^ sr 

&xd^j:m^'px'sm^m-^T.mii. ^*i.-cv^^. 
[0030] :^^co>tf^xmminiu—9'ttiii^m 

[003 1 ] ZtlhcO/fyxm^mX'ii. 1. 2jum~ 
1. SMmtDfj^^ym^m^X-^^^mfA^nhtl. Ztlt: 

^mmmzm^^tm. ztitx-iz^xKis^m^mmm^ 

[0032] 

LX^^tztZ.^. S i O2Xt4GeO2<0iJ'^^<i:t IS 
e, Ar. Kr, Xem(r>T^iS&/fX</)f^i}^hMi£tli, 
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-1.6/1 m^<0:ru- V^m^t:^-th N i 

[0033] ztic><07(fyxmi^r'ii. m i tc^-r i 

[ 0 0 3 4 ] , N i rtvti-f-cT)— gp*^^J^N i ta 

[0035] ZZX\ 01{if*»ti.*l--«4<O;if7 
^x^^ h/i^S-^-rH, i 7tll2(i^ 1 '^(OiSMm^ 

[00 3 6] fiP*>, 2|s:fT|Bg{i. S i 02X{iGe02$:± 

t:'^«#ffl^Ttfc».^T 5 0 0-cmi7)||Jpa<i35iia^Sfe 
-tCliit-J;^. ^<7);^'7X4'tC6ie{5i«3tc0^aN i 

[ 0 0 3 7 ) mr. ? i^iz:$i^B^cr,mm?:mni-^ . 

[0038] 2|s:i^BJcoa2|s:W^r;*'7^ffl^!H!IcO««{iW 
[00 3 9] 

1. S i02X{iGe02C7)ij.-:5r<i:t>l§^±^:M-i:L 
T3 6*/l^%liLh- if^L<(i3 6-7 0t;l-%, 

2. A lj03X{iGa203J:>5=Sr.&P*»'i>atl?$fi.-l. 1 
aXJi 2 a<7) 3 b ]^^ai!-fk%$: 4 ~ 3 0 , 

3. ZnOS:10~3 0^:yU%^^rt. ±ie«t}i-<7)^ff 
*«5 0— 9 0^;U%, Clilfc: 

4. T i 02i>J:t/Nb2 050lSX{±2«$- 1 — 1 5 

5. KjO, Na2O^tf0ryl-;!7y^JSS-fb^53<OiaS;^vr 
{±285:1 — 1 OtyU%i:. 

6 . C a 0 1 7t:<± M g O^CT) T/l-;* U ±»#JS®!<l:1^!I^0 
l«^:t«2««0 1— 2 5t;U%$r'i?^^i: L•C#^ 
t'V^S . 

i^PbOfciL^PjOsSrO— 1 O^JU%^ 



8. f^.^7c9l4:LT, SbjOsXBAszOaSrO— 5* 

9. m^mmm<r>rcif>. VjOa^TtJiLazOsSrO-S 
^ L . ^<^sYi)f 1 0 0 1 /U%fc:^r -& J: 3 tcf 

[0040] dcOX? 7:^a^?%ltc, Kwtv h i: LT N 

[004 1] Cit'^<?)ffl^T'ra^$<Xl)N i V-T^'y 

[0042] ztit>o):ff'7:^m^mm^m<mi}^(> 
mTco3o{c:^gyc^.&, 

[0043] ( 1 ^yl'-r ) m 1 <Oi//P- 
r(±. tfiReo J: ^ ^:tf^<^{f tf>fLS . [ S i 
+ Al2 03 + ZnO + Ti02 + R2 0 + RO] i)^9 0^ 
1 OOmo 1%, »^L<(±90 — 9 5mo Wh^A' 

7:^mimx'h?>. zzx\ Rtoarju/fVAmmit 
omo 1 %i±im [ ] rttc^-r. 

[0044] ZZX'S iOjJilGeOzC. A l 203t±G 

[0045] ^com 1 co^fi^-ya^ S i 02X<±G e 
Oi^^^tLX. ZtHZSb^mX-htAltO^. G 

nO^ 1 0 — 3 OXii^Lfz^'yXmzT i Oj&l^fN 

bjOs s: 1 — 1 0%. TfUA v^mmim<r>-mi:xkb 

<0;</^7XJg^W^:t>'i:Ti**tiJ:t/fNb5M5ry. T/P 
^ U ^ ^i-^-tci 0%3ta-CS>S 6Efi!:N i 7!-V«7>f| 

[004 6] (fi^2^^7U— r) 2#a«o^;u-rtc 

^^-f. [ S i O2+A 1 2O3 + Z nO + T i Oz + PbO 
+ R2O + RO + Y2O3] *i9 0— 1 0 Omo 1 if 
iL<J±9 0— 9 5mo 1%. [Si02+Al203 + 
ZnO + Ta205 + PbO + R2 0 + RO+La2 03] 
3&<9 0— 1 OOmo 1 if^t<<±9 0— 9 5mo 1 
C«0^yU-r(i:, Si02, AI2O3, ZnOS:± 
^%b\^X. ^ix(;T i OzXtiNbzOs?: 1-1 0% 
-ir^rt. C:iX(CY203 (K^h-f y Mi-^A) :fcJ:I/La 
203 (S-fb^ ^coSaSt^JK'f^y^^AL^'t 
^'7Xffl^?jj-C'$>.|.. Z(niiy:^lk^ii\^Xi:>. Ni^* 

[0047] c:<offl«t»-Ci±Hflfeil 1 y)V-r<r)ij=77^ 
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[0048] (a^S^^yl— r) C<0lS3:/yU-r 

iZTp^ilh. [S i02+Al 203 + ZnO + Ti02 + 
PbO + RO] *<9 0— 1 OOmo 1%. ifiL<«9 
0~95inol%, [ S i Oj + A 1 2O3 + Z nO + T 
i Oz + PbO + RjO] *<9 0— 1 OOmo 1%, Mi 
L<(i9 0~9 5mo l%i Z<r>/fyX^liZiS^^Xi:,m 

[00491 Z<0/fyXim.iZt5\'>Xli. m^H^li- 
-rcOffi^t mmi.zr)i^:^ >J ^ :ty&<7)tmDtmz:ff^ 

xm^^^iz^^ti^emiiLmmN i^*-(^y^^&ii 

^ ^>i^^Xfp{z^X<^^-tVif>?,fcMzli^ iS 

Wi^mz^thzk.tmt.\.\^. tfc. Pboco^ 

[00 5 0] (\^-J-<yhm) m.li5XX/m3-'A<7)if 
yxmi&mz^^^ti:^^^ i ^'->'^'>'^{i:, :^JgN i*i 
iLN'N i mit^ ( N i O ) , N i ( N i SO, • 

n H2 O ) , N i tg-ft^ (NiCl2. NiClz - 6H2 

o) , mmn i (Ni (NO3) 2 • 9H2O) , 

i (N i CO3) tJitJfTkK-fkN i (Ni {OH) 

(00 5 11 H-rt/cN i -(yfyti. /fyX^»<^m^ 
^r-^'f hizmttim^^?:m^-t^i)K 

xffl^^ffl^,^7t:J©-^, ■^x<7)v-^-^yvmx-^m^^ 

yiiZXhl. 2—1. (> nmcr>W&l,zhfzhJh\^^^ 

mx'<rymmit. mm».m-\,zi:hm!m.wtti^% 

[0052] miM'yxipco F-^N-y h ^ Tj-ytoffiSttt 
N i 4ify<r>m^>{:^y(r>±^Win i 2* 

[00531 N i <7)H-r4«. msmmx'i o p pm 

~7wt%, Sja^DftffiHtiSOO— 1 OOOppm 

m<m.T<,zx^^<r>m\sm:\i*x<. BflEsga?: 

[0054] ULh. iJiBHL/v:;&'7Xffl^!fei:±fe H-^n' 



X }^-ym.i}< 1 0 p p mUUiT'fcilJf ( v^-f ixta 1 1 

IZXO. 1. 2—1. 7jum<0effl<0«[«lSK:fcV^t:i' 

—>f^mi}mm^ii. ifz. N icr)K-/\'vhigJg*<l 
0 0 0 p p mtJLh<0;!y7XT'<i&^5fc^cAJS5fc:Siffl^|g 

[0055] ( ;if 7x^«#HM ) ^^m:ffyxm(.m 

[0056] N i H-r;<f7Xfc-i-*§ixl>^a<?56 

@£fi[N i >! :i-ymmi:^'yx^^m<7)mmmm%izik 

•SttfOcT), S^;*'^ii|jg*<2 0#«%ia±<7)ffifflT' 
<±, 6iEfi[N i 2M^v<0^*fi?i&i: 1 0 0%fSi^tc: 

[0057] (saiiMJjis^fflm) tfc. Mtm^mm 
<7)mmn.:^'xmmi. mmi'zmm^^<r>wm^m?:mm 

^'Xt<om^^/fXX'S>^l~~l 0 0%iSg;>!fX3?H^*< 

[00581 z<Dmiommx'iimmM/fxi}^^;(fyx 

[00591 ^B^B^T'ti, 4E{aN i 2* J: 0 6iE{aN i 
2**^^l:¥6<»S^i:=S:^/v:i6, SiM^B^BrttON i 
mi)^4i)^(>6lZ^it-th. Zcomim^ii. 5 0 0X:# 
iSij^^mtHLitkif). mmmiif^S S 0*0-7 0 OriOffl 

[00601 mvmkmiS^i)<7 5 O'CJjLJb-CtifeB^B-9- 
-(XimizitL. /fyx<ommt.i}'iSiTr?,. 

[0061 ] Lrzi}<-o X . wummm^ 5 5 o-c— 7 0 

0X:oiSH(c*>>'^T5£-r:ii:(cJ: 0, Xf5;?.4'<7)6ffi{a 
N i ^'^'f yi-ymmiimat-t<7)^^&ik^lim:k-t 

4ge{aN i 2**»£> 6ffi{aN i z^A-coEiaa^-fbti:*: 

[0 06 2 1^*3. SYy20^(r>mm:jm'k:ffyXm!&iiZ 

i.6ie{aN i^'^ity^^mtmrnth. n i Y-yny 

x<ry^^{ilXijnT~-ivmMk^\ztio^i.X c:fx^><o?Si 

(006 3] 0^0. BJuf^ilt^fcv^T. ^amWSi 
^iLm&\^tzXoti:^^'&mm%ijxaMmzX 0 . 
7;^4«tC?l®Lrv^SN i 2»<OEim$-4*»^>6(c©JfflI 
f ■&^i:**T'#l>. ^c^^mtLT, 



!(7) 000-302477 ( P 2 0 0 0 -3 0 2 4 7 7 A) 



[0064] ( N i }i-y;^'^x<r>m^yim) ^^m<7) 
h. 

1. S i02X{iGeOj<^-<<r<i:t laSri^^tt 
X 

2. A l203X»±Ga2 03*>^>Stl?$tlS ia<03blK 

3. ZnOS:-&i?-«i-/>:-&fj-*<50~-80*;l'%-tWL, 

4. T i O2fcJ:lXNbjO5<0lS3C»i2aS: 1 — 1 5 

1 ax<± 2a$r 0-20 ^JU%it^ L , 

6. tf^. :^'y^it^^7iMtLXPbO, AsjO 

7. C:iXtCK->''<XhS«Jt tT. #JSN i , N iB!-fk 

N i eii^k?^. N i ^im. Jistw i , TkK-fbN i 

0 P P m~ 7 w t %J^t:fffi^lc8S!)D L , 3E^lcig-^-r 

[0065] 1450—16 
OO-CcoEHtcJiJffllL. :;«cmX«iK«;<fXXJ±i!S;*'X 
f:He, Ne, Ar. Kr. Xem<r>:^'i&t^X<7)[^iy 
^S(fn^ii'^=5r< 1 1 iaiO:<rxi:cr)ig-&:<fX#HS\T 

[0066] zcr>:^'y:^^^izm\'^tzW^mn:^'xii. wi 

mLtziixmt-htp^. :iixim\Mm%tLxm\^h 

n%X' 1 — 10 0 %coi£HTiI^f . 
[0067] :L<r)ify:^^miimx\ #H^;yx<7)il^ 

Ni2*, Ni*. N i3*^<?5N i :t>-i:^iSN igtfii 

[0068] ^^Ltz:(jyxmmii:k^'\>. mm^'^ 

xiimm:^'xtT^mit=^'xt(r>m.-^7^'x'PX'2x:— 
5 'o^nnrnxmiSit x'<^&-rh . z cr><^mmm&m 
x\ ^"^xfpizem&N i 2* ?:-t^-r^mmm^B^miii 

[0069] actC^^Lit^'^Xti, ^Xte^iSJSti 

±. tSB^fffkjajSWTio 5 0 0-70 ox;<^?ajgiOTT i 
mm^'xt Lx±9i.. ximm:ffxtmmt h e . n 

e, Ar. Kr. Xe^«0^vSii;<fX«Ort*^<?>S<fiX-i. 
ii'^=5:< i: t l«<0;ir;?.i:Wig^;!rxS:fflv%^. Z(nmM 

[0070] z<7)mmm/fxt Lx^sk^fcinsmax 

X/m^tHe. Ne. Ar. Kr. X e ^COTFvSttXf X 



[0071] 03<i, *|^B^£7)6Efi<55N i 2* 5:^*^ 
S£S€^a<0Si3m^SgtliM«<0^^T'&i». @3(= 
fcV%T, l«ta^a^tSc;«r7X. 2«igiiSa<?)-byl'=ISit 

[007 2] S^SiotC, N i V—y:ff7Xipl,Z 
<i, :K$I«J2 0— 4 0 nm, itB*^ 1 0 — 3 0 n m<50-t?--< 

5. 01<7)^3\i!^{i:, JlO-fe/Kc^^ixS 6iECi[<0N 

[0 07 3] CKOidtcLT. fi=7XMz^imiit£h 
N i 2* ii^JSttlWc^^JSN i i^- 

[0074] dcOi^m, 3|s:^'^Xffl^1?!ir«. II 1 (C^ 
-ri 0=3:1. 2Atm— 1. 6//m£50®ffliOiAO^:i^J^ 

zK±x\z-^j:<nm&^m^<7^nk\^im^^crmvs 

tiiEmfS.m-tinm^m^(^mm^mx'h^. 
[0075] (yT-(^<imm) yr^j^i^mmtLx 

:7 7 •/ H 7^ 7 X H h :5rv 7 xffl^^ 
lcOffl^#-^lcO;!!/7X$r. M^^'yXlzliPbOtfz 
<iY203. La2O3^O3a]06^«co8SJatCj;O«S*f 

tLx. m3\^^^:fj-&ti^mmx'^fz. 

[0076] ( ^) ^^mi,zxh/fyxmm} 

[00771 (/f^X(JOI»i^^tt) CaO, MgO^<7) 

[0078] tJt, A 1 zOjCO— g8$rfl!!<03{l'f5fi^{c 
ffl^-r ■& vl a (c J: -5 T t> HUie Iffl -f * >'^n5a>m i: |5l« 

[007 9] (^SN iSSfi[^^{cJ:S^S51t«£) 

[0080] ^yx(D^m^nx v-j-^>v<r>-mi^ 

ae«c<0^igN a2tc^i-J:3^3S 

mt, A'yx-^&mm^axx/^'yxm&iz^D^mrr 



!{8) 000-302477 ( P 2 0 0 0 - 3 0 2 4 7 7 A) 



[ 0 0 8 1 1 04 ^^m<7)N i ^m,w&'f<r>mysim, 
I'^mmwicom^X'h i, . 04 (ctj v -^r , 1 « n i 

milr^/fy:^. 2«N i tSS^^tO-feyUfilit, 3<5N 

[00 8 2] HiK-Ti-i^C, N i H-r;>y5;^+(c 
ft$$«;5 0 — 8 0mm, ilgf«j2 0—3 0 nmO-f 'f 

ffi-r^. 02£Ofi5^#tt<±, c:i7)-t;Uc-i-^ii-5.N igs; 
N i tae^ 3 i«i±**B«-^-r § C 1 5: < , 

^h^Wi^^'^X\^h. 

[0083] ( mm^iKm^<nwMm ) Kieic^ l 





1 


2 


3 


4 


5 


6 


7 


1 ^ 


9 


10 
























SiO, 


51 


48.5 


46 


43.5 


41 


36 


68 


70 


44 


48 


GeGj 






















PbO 


0.8 


0.8 


0.8 


0.8 


0.8 


0.8 










AtQ, 


13 


13 


13 


13 


13 


13 


10 


10 


16 


16 
























ZoO 


21 


21 


21 


21 


21 


21 


12 


10 


24 


22 


HO, 


5.2 


5.2 


5.2 


5.2 


5.2 


5.2 


4 


4 


. 4 


4 


NbjO, 






















LjjO 






















Na,0 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


KjO 


3.8 


3.8 


3.8 


3.8 


3.8 


3.8 


3.8 


3.8 


3.3 


3.8 


MgO 














5 


5 


5 


3 


CaO 


5 


7.5 


10 


12.5 


15 


20 






3 


3 














































LaA 






















NiCppm) 


1000 


1000 


1000 


1000 


lOOO 


1000 


lOpO 


1000 


1000 


1000 



(0 084 ] ^mn<r>i^^WBii. Z.tih<r>:ffy:x^f^ 
imMlz^j: Sid izm^'PX'Sm^ L. Ztli: ::fM,X 

iimm.^<niwm^^^<^ y-s^^izm^^xm^Lfi^i'm 
^inhcitifx'^h. 

[0085] 2^%Hj£oe^**Asa5*i, m^<r>mmB 

tMzWmti^^^j:^WLi^ U-C v^S . 
[0086] 

immm\ wt. m&imm^^mLx^?&R<rmis<n 

mmt:mmizm^m-h. 

mm^cr^^^m. i -a4 tc^-r . 

[0088] 

[«i] 



[0089] 



] 



!(9) 000-302477 ( P 2 0 0 0 -3 0 2 4 7 7 A ) 





n 


12 


13 


14 


15 


16 


17 


18 


19 


20 
























SiOj 


54 


50 


46 


42 


38 


54 


50 


46 


42 


38 


GeOj 






















PbO 


1 


1 


1 


I 


1 


1 


1 






1 


ALCL 


g 


12 


16 


20 


24 


16 


td 


16 


1 6 


1 6 


GaJCl. 






















2nO 


18 


18 


1 8 


IS 


1 8 


10 


14 


1 8 


22 


26 




5 


5 


5 


5 


5 


5 






5 


5 


Nb.O, 






















LLO 


0.3 


0.3 


0.3 


0.3 


0.3 


0.3 


0.3 


0.3 


0.3 


0.3 


NajO 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


0.3 




3 


3 


3 


3 


3 


3 


3 


3 


3 


3 
























CaO 


10 


10 


10 


10 


10 


10 


10 


10 


10 


10 














































NiCppm) 


1000 


1000 


1000 


1000 


1000 


1000 


1000 


1000 


1000 


1000 



[0090] 
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21 


22 


23 


24 


05 


26 


27 


28 


29 


30 


























50 


SQ 


50 


50 


so 


50 


40 


40 


40 


40 


Geo, 














13 


11 


9 


7 


PbO 


0.8 


0.8 


0.8 


0.8 


0.8 


0.8 


0.8 


0.8 


0.8 


0.8 




16 


14.4 


12^8 


11.2 


9.6 


8 


16 


16 


16 


16 


o&a 




1.6 


3.2 


4,8; 


6.4 


8 










ZnO 


18 


18 


18 


18 


18 


18 


18 


18 


18 


18 




5 


5 


5 


5 


5 


5 


3 


5 


7 


9 
























lijO 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


NajO 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


O.lt 


0.2 


0.2 


KjO 


3.8 


3.8 


3.8 


3.8 


3.8 


3.8 


3.8 


3.S 


3.8 


3.8 


MgQ 






















GaO 


6 


6 


6 




6 


6 


5 


5 


5 


5 


SrO 






















BaO 


































































Ni(ppin) 


1000 


1000 


1000 


.1000 


1000 


1000 


1000 


1000 


1000 


1000 



C«4] 



(*l 1 ) )00- 



302477 (P2000-302477A) 





31 


32 


33 


34 


35 


36 


37 


38 


39 


40 
























SiO, 


50 


50 


50 


50 


46 


46 


46 


48 


48 


43 
























PbO 


1 


1 


I 


1 


1 


1 


1 


1 


1 


1 


AL(X 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


GajQ. 






















ZnO • 


18 


18 


18 


1 8 


1 8 


1 8 


18 


1 S 


.18 


1 8 




S 


5 


5 


5 


3 


5 


5 




5 


5 


Nb,0. 






















lijO 























Na/) 


0.2 


0.2 


o.a 


0.2 


0,2 


0.2 


0.2 


0.2 


0.2 


0.2 




3.8 


3.8 


3.8 


3.8 


3.8 


3.S 


3.8 


3.8 


3.8 


3.8 


MgO 


a 






2 


2 












CaO 


3 


3 


3 


2 


2 


5 


5 


5 


5 


5 


SiO 




3 




2 


2 










5 








3 




4 












YA 












5 


5 


3 
























3 


3 


Ni(jppm)| 1000 


1000 


1000 


1000 


1000 


1000 


1000 


1000 


1000 


1000 



[0092] 

)V% ) ^\:Xf(n-nm.z J; 0 ^fig L/C. 
coo 9 3] t-r. ■it^7.Yi]v::^<r)iSvy.wmX'i>hS 
iOj, PbO. AlzOs, ZnO, TiOj, Na 
K2O, MgO. CaO^c0S!-fk;!H!lS*^fl'fiL?t 
h'-^N°>' VmX'i^h N i OK-ft^O 1 0 0 0 P P in$- 

*'';>2X;/m i n~2 O'C/m i nO^igaLSTtOlft 
L . 1 0 0 OX:-C 1 ^mim 7XK^(*J<o*^i5 J: 
t/®«Xf;<.$rffii^$-ti-/v:f^, 2°C/m i n~2 0°C/m 
i n£0#i&jSJgT' 1 5 0 0^160 O'C^TUOI^SlJffll 

L . wmx 6 0-90 ^fa«j# tm-^* l 7t . m 

-&«Lit;<r7Xit?S{i, 6 0 0-7 5 CCtC^L/cgfe 
«±{ccS LtB L^jS^ T-SM?^ai L/C, 
C 0 0 9 4 1 mm%.ii7.iii^'x-5L\t^ij:^ 



i:-r-I.S^iF4'tci3V^T6 0 0 — 7 SO-CT'l OB^^fS; 
3tL, -e^Of^O. 5°C/mi n — 2°Cmi ncOjaST'S 
iS^T-^J^LTt. #?^L7t;{f^;^«l 0mmx2 0mm 
x2tmIn^Ofi^«{C^^JOa5L. ^JHTOS: 6 0 0 0#fflS 

[00951 nmz.'L,xm.\iii,Xf^7.^zWmr>iS^:^ 
ffl^1&2~l 9tCOV^t:t>N i K-r;<r7;^.$-S[J§L 

[00 96] (IBiefttt) ^^L/oN i h'-r;<f'7XO 
^3KS!I^J± , l^lSiS*** 1 . 0 6 m<OY A G U— 
^l)ie3KtCfflV\ ?$aiGe^:^tti||i:L/v:^3feK^^tC 
iOllO 0—1700 n m^T'CO^AIgHSray^L/: 

[ 0 0 9 7 ] ^ ^%^r&.z-EiM-tmm^<r)^m 

[0098] 
[*5] 



(a 2) )oo- 



302477 (P2000-302477A) 











(xf ra) 


iu m) 


. 

•^1«- 








% - 






- 








1.1 — 1.7 


1.4 


1.0 




2 


He 


5 . 






1.1 — 1.7 


1.4 


0.05 




3 


. He 


lb 






1.1 — 1.7 


1.4' 


0.1 




4 


He . 


20 






LI- 1.7 


L4 • 


1.0 




5 


He 


50 






LI -1.7 


1.4 


1.0 


2 


6 










1.1-1.7 


1.4 


1.0 


2 


7 


He 


10 






LI -1.7 


L4 


0.1 


2 


8 


He 


20 






1.1-1.7 


1.4 


1.0 - 


2 


9 




50 






1.1-- 1.7 


1.4 


1.0 


2. 


10 




100 






1.1-1.7 


L4 


1.0 



(00991^5 (c^-r i 0 {c, mmmM. mmmm 

(01 00] $<i>tc, \(-/^WRiiZi:h^mS.<rm 



■r. 

[0101] 
[^6] 



#^ 






iu m) ■ 


iu m) 






11 


50 


1,1-1.7 


1.40 


0.1. 




12 


lOO 


LI -1.7 


L40 


0.2 




13 


500 


1.1-1.7 


1.40 


1.0 




14 


loop 


1.1-1.7 


. 1,40 


1.0 




15 


2000 


1.1-1.7. 


.1.40 


0.8 




16 


3000 . 


1.1-1.7 


1,40 


0.6 




1.7 


5000 


1.1-1.7 


1.40 . 


0.2 



[0102] mi}^^Bfit,i}-^X 0 ic, mat^ti 
yh&<omatmzmizL. K-vN-:xh»7^'5oopp 

m— 1 0 0 0 p p mX'Wcki: ^0. ^^t>z h'WN'y hM. 
>'^°>hfic7)g^®H{i^ 5 0 0ppin~l OOOppm 



(01031 ij:ic. ^y:^fm.m'^<r>TJi^i!; v±mm. 

M.?:^{t^-ii:fz:tf^xmm.^^l—8l,z-o\^X. ^Ttffll 

[0 104] 
[*7] 



(?l 3) )00 



-302477 (P2000-302477A) 













1 sum 


1-1 


18 




1.1-1.7 


1.4 


1.0 


1 


19 


5 


1.1-1.7 


1.4 


1.5 


2 


20 


7.5 


1.1-1.7 


1.4 


1.3 


3 


21 


10 


1.1-1.7 


1.4 


1.2 


4 


22 


12.5 


1.1-1.7 


1.4 


M 


5 


23 


15 


1. 1-1.7 


1.4 


0.55 


6 


24 


20 . 


1.1-1.7 


1.4 


0.27 


6-1 


25 


25 


1.1-1.7 


1.4 


0.2 



[0 10 51 [^8] 







cao^aj^; 




Tx-Tg 


l-l 


26 




IS 10 


75.3 


1 


27 


5 


1480 


100.2 


2 


28 


7.5 


1465 


105.3 


3 


29 


10 


1460 


113.2 


4 


30 


. 12.5 


1430 


I2a2 


5 


• 31 


15 


1440 


125.0 


6 


32 


20 


1430 


147.0 


6-1 


33 


25 


1410 


177.0 



[0106] «7 tc^-r i 0 iz. r)v^ y ijaafisc J: 
•fhii^. 12. 5^ji^%mi(DWBiX'ii. i^-mtr;p 

[0 107] ZtHZMLX. Ti\^:(;V±mmLtn 5t 
[0108] *8{c* LtzJi o iz^^xco^im 

fiu^. masnz7p^ti?>:ff^xmfSLmiz-^ttii 

[0 10 9] (U-if#i4) -^«L-t:^'^X$:iSJ^2m 



;S$2 0inmtc43]Brf*, ^BSr»f^L4"C^ftl . 
4 // m<m^1^y ^%x.tz v-^^^\H\zm^ 
L-^c. n-ffllJ; 0 1 . 0 6A£mYAG^-if3\ia:2 0 0m 
wAltL/ii:^>5) 1 0 Omw<7)ai:^*^'f#^>ix;t. JltfO^ 
<r>Wm^9At 1 . 4 ju m . 0 . 0 1 At mmTT*) 

oTto ;y7Xffl^i~«4<o;«r5;^aiBg{H5rii 

[0110] mz. «3t^S«0T i O^ai^tSlfteSriS 
'^htzHh. TiO2iffl^c0S^ra;<f5>?.IM#-^2 7— 

3o^c-:)v^rm5ea!l^5r^T-5 7t. so^ssragtc^ 
-r. tanmiM^i 7 - fflfi£#^2 7 s-aj^t l 

[0111] 

[a9] 



(a 4) )00-302477 (P2000-302477A) 









(;ia>) 






27-1 


34 


1 


1.1-1.7 


1.4 


0.2 


27 


35 


3 


1.1-1.7 


K4 


0.5 


2S 


36 


5 


1.1--1.7 


K4 


1.0 . 


29 


37 


7 


1.1-1.7 


1.4 


1.0 


30 


38 . 


9. 


1.1-1.7 


• 1.4 


0.7 



[0 112] Z<r>:ff^xm<0^^mii. T i Ozi 

[0 113] tfz. z.<r>:ffvxm:\iT i o^m^<7>m 
[0114] iMf-zimLfz^axx/i^-^mm. 



N b 2 O5 i: T)Vi) V ^mMitm. T)Vi} U ±'fSmL^^ 

N i ^'^^^^^wm^B^^^^^h>L^\.z^m!m. 

[ 0 1 1 5 ] a 1 0{C{±, ij'yT.im.^^ 1 5:fflV^/cll 

[0 1 1 6 J 
C«101 







iH (T) 


(/< m) 


(/jm) 






39 




1.1-1.7 


1.40 


0.3 




40 


400 


1.1-1.7 


1.40 


0.3 




41 


500 


1.1-1.7 


1.40 


0.4 




42 


550 


1.1-1.7 


1.40 


0.5 




. 43 


600 


1.1-1.7 


1.40 


0.8 




44 


650 


1.1-1.7 


1.40 


1.0 




45 


700 


1.1-1.7 


i.40 


1.0 




46 


750 . 


l.i-1.7 


1.40 


0.8 



[0 1 17] t'y:^<^±^mi. mwmmiSj^ifA 

0 0 -CWiff T-ti^ <^i\LL^j:\-^if. 5 0 0 'CnT&)^ hVh 
^lclijDti&i6, 6 5 0'C~7 0 0°CT'S;^i:^0-eiO 
ffi{i*«>3<Sia±(Cti*f«.. 

[0118] mnmmm.ti'^i 5 o-cjjLhT'«±^H^B-t 
-f xij^m^itL. mmisiim^-i.zw/j'^h t mz. 

1 oox:ffmtvmmss&\,zii{,th'm.±^f§.t.i.. hvt. 

-^fi£ttffi(cikiSLTI«j3<Sm±{cttijDt-S. ^r,X, 



ntWism.'k 6 5 ox;~7 0 o'ccoEHT-jfi-Tvi t i 

L, 4i2CiNi2*A><i>6iE{2Ni2*A.<7)Sfi[gr^-fyi:^ 
[0 119] (7r'f>''^> 7r'f-'N'f^ffi{i, a-y 



(?l5))00-302477 (P2000-30247 7A) 
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